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= (54) Title: DNA ARRAYS FOR MEASURING SENSITIVITY TO ANTICANCER AGENT 

(57) Abstract: DNA arrays for measuring sensitivity to a metabolic antagonist-type anticancer agent or a combined use of such an 
anticancer agent with another anticancer agent, characterized by having at least 13 types of target gene fragments, involving respec- 
O tively at least two types of genes selected from among nucleic acid metabolism-associated enzyme genes, gene repair-associated 
^ enzyme genes, drug tolerance-associated factor genes and housekeeping genes, wherein these gene fragments have been selected 
^j. by the following steps 1) and 2) and immobilized on a substrate; 1) the step of selecting fragments having high specificity for tar- 
O & et genes by searching the homology with the use of data base; and 2) the step of performing northern hybridization against RNA 
obtained from tumor cells with the use of the fragments selected in the step 1) as probes to thereby confirm the specificity for the 
^ target genes. Thus, expression of several ten to several hundred genes in a specimen can be conveniently measured by a single assay 
O procedure at a high qualification level. 
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m m m 
nmm&smmfcm d n a j v <i 

*mw\mmm%:&<Dm%.mDN at w ms-m& n at w ^ 

imznx^z>tnm\<Dtzfrx^ s-yjv-tuoy^jv (5-fu) %mm 
mom$mm<Dftmx\mjE@.m * htc^mmtt>mhjx & 3. m%x%. 
tte&mfe^tLxte. ttmtemiom&mzmmhx^zttsnx^z^i; 

)VWtz/>?— tf(thymidylate synthase ;EC2. 1. 1.45,OT> TStifS), 5?t 
HntfU5v>xhFn tfi — if (d i hyd ropyr imidine dehydr ogenas e ; EC1 . 3. 1 . 2, 
m~F> DPDi»t«), ^5i?>*X*U9--tf (thymidine 
phosphorylase;EC2.4.2.4,£TF> TP£lfcTS)j&*f&Wfcfc©T&!), ^tlfe 
©56^/1^<->«^b#^^tt»J5tfe(Clinical Cancer Research, 5, 883- 
889, 1999), ftfc*JflV>fcft#£W*Jfe8l <«£fc#*8e. 24(6): 705-712, 
1997) /— tf>;wyu^<if— >3>^RT-PCR^Ccfc?>mRNASiJ^ 
(Clinical Cancer Research, 6, 1322-1327, 2000) 2LEftfflOfgg? 
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£ (Journal of Clinical Oncology, 16, 309-316," 1998) » 

fefe. immiM<Dm§:&*^mT2>\z\z. ±tB3s (ts, dpd^tp) 

<i if- v a >^ R T - P C R mz «k § m R N A$J@£teV>-fn t> V^fe 

mm7£*mm\zmm?z\z\mm±mLT^tz^&ffiT*$>z> a 

izmmt; -if >/w 7 u ^ -if— > a >^r t - p c RSacjt^g^&So 

-€-0JKBtf)±£<§> © <h UT, / -If >/ Vf ^J^t'-v'a^RT-PCR 
mtg ®t?Zl&fc?lZtt-r2>®m&*RNA J $>I> CRM^KD^XiZ-^ D#S'J 
£ DNA^ i7D7WSttW'fXM$^^ H v 
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m cstf, 9-?vvmwmx) ©«m (^scdna 
«p cRummvxmm^n^ ^(Dm\zm^nm*<DMte?m&mtz 

O Z\ t }$ L fc£U£g Z\ 3 <DT\ DNA7^^D7W ^©^©^-T'jtCT 

rt - p c Rm\z & r)mmm<DmmfrT&z> z\ t zmwtzvtf-imr. ^ 
fiijsr s tc ® co^fk zmmtz z.t\z$>z>o 

frfr%>MWllZ&^T*%W%t>\t, jaffl^Tt^DNA?<^D7HftC 
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mmi)m®T4>fc^tc®\zfemr'%fc^b(Dtf&z> 0 

fcDNA7W ^m^E^J^KMX^SMiii^J <h ©III £ 

MT^^tt^, -momiT*<ihmmzmfeT!gz>z.t*&iiiL. %.%w*%& 
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£> # £> ftfcmR N A i: VtcWM c D N A - Vf ? U ^ 

3. 

Elite, a-A-+h;^7-rT-OEJ!l<i:, btffi-jWfc^fcSttfc* 

0 5 ft, 1 l!BOxenograft©TS-lfc»1"*«Sttt5 2=ffi©iH£ J ?0'5 
0 6 ft, 11 ffl©xenograf tOT S - 1 \ztt?Z>&%L&tT SfmAhO&M 

D NAT W ft, MTOJ^IaiiXSiiWJ tl©Ml^J £ 
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vymvyY^y^mi v*v- vmm\i^n, c<do% 5 - 
Mtixn ^7,y°7^ymm&&&mmm\ ; cpt - 1 1, vp - 1 6 

tf4>ft< £fc 1 3S.BU:©«6rt^?&3o 

CdT, #»fti»llgIMSl£LT«, if (thymidylate 

synthase : TS) , >>t: Kp tfU S^>fk Kn^— if (dihydropyrimidine 
dehydrogenase : D PD) , ^Dx— hsfr** U atfi^P V =? y7>7x.7— if ( 
orotate phosphor ibosyl trans f erase : OP RT (CUi^^&y tK7.7x— hv' 
>ir^— if (uridine monophosphate synthetase: UMPS) ) ) , 5 i 5> ? >^ 
X*'J7- if (thymidine phosphorylase : TP) » ^5^>^t- if 1 ( 
thymidine kinase 1 : TK1) , D#^# l/^>F-^*X7x- h U^^— 
ifM 1 -tJ-^^L— y b (ribonucleoside-diphosphate reductase Ml subunit : R 
RM1) , U^^V^^H-^7>7x-hU^^-ifM2+r^r:-; h ( 
ribonucleoside-diphosphate reductase M2 subunit : RRM2) , ^'Jy^ 
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^v^^H— if2 (uridine cytidine kinase 2: UCK2) , ^Ui^^X* 
1J7- if (uridine phosphorylase : UP) ^ ->5 1 > ? >x75^— if (cytidine 
deaminase: CDA) , 5' S^W - ^— if (5* nucleotidase : NT 5) , I 
MPrkHnyt- tfl (IMP dehydrogenase 1 : IMPD) , ^fW>fb7 
kt J 07tl/-bjk FD^t-if ( methylenetetrahydrofolate 
dehydrogenase : MTHFD 1) , RNA#U*5-if2 (RNA polymerase 2 : 
RP2) , ^/ | J^> ; &y^7i-hW — if (uridine monophosphate kinase 
: UMPK) , CTP'»^- if (CTP synthase : CTPS) , "rtt^z/^s 
V— h^ys.i'— if (deoxycytidylate deaminase : D CD) > x^^^v^S* 
>*r1— if (deoxycytidine kinase :DCK) , *X*U#^;HfD*^7x- 
if (phosphor ibosyl pyrophosphate synthetase: PRPS) , k 
>*X* l J^yJ^7>X7i7- if 1 ( hypoxanthine 
phosphoribosyl transferase 1:HPRT1) > 7* LUW$U !f)V?*- h ~» 
•fe^-if (folylpolyglutamate synthetase: FPGS) , *7 Kv^T. 
7x— if A (nucleoside diphosphate kinase A: NDKA) . ~%^V 

t->F^X7x- ifB (nucleoside diphosphate kinase B: NDK 

B) , 7f - >*7*iJ#'>^h5>77i7 - if ( adenine 
phosphor ibosyl trans f erase : A P RT) , Tr/v^^^ — if (adenosine 
kinase : AK) $#W&nS. 5 5, '>&<<1:*>TS, 

DPD, ORRT, T P^TK 1 ©Ifif J 

ifi^idH^il/Tii, DNADIilSeERCCl (DNA 
excisionrepair protein ERCC1 : ERCC1) , ^7'>JI/-DNA^'J3'>5 
-if (uracil-DNA glycosylase : UDG) , #>J (ADP-U#-X) #U;*7 
-if (poly(ADP-ribose) polymerase: PARP) » DNAU#-ifI (DNA 
ligase I : L I G 1) , DNAU#-ifIII (DNA ligase III : L I G3) , D 
NAU#-ifIV (DNA ligase IV:LIG4) > D N A^'J *5-if 0 (DNA 
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polymerase j3 : POLB) , DNA#U ^ y—Hd (DNA polymerase 6 : PO 
LD) , DNA-^SeXRCCl (DNA-repair protein XRCC1 : XRCC1 

) mtfmwznzo z.nmmmm.BF?-(Do%, /M<tt>ERcci^uD 

ll»ttWgH^£bT&, Vt^V^y—Vl (topoisoierase 1 : TOP 
1) , P-^Un^nf-f^ (P-glycoprotein : MDR 1) , W^W"~>F 
hy>X^—^-l (equilibrative nucleoside transporter 1 : ENT1) , 
1 (multidrug resistance-associated protein 1 : MRP 1 
) > fe?2 a (topo isomer as e 2 a:TOP2A) , b^V*y 

— -tf 2 j3 (topoisomerase 2 j3 :TOPB) , 1^3-^1627 (heat 
shockprotein 27 : H s p 2 7 ) , # H h 7 >7,#-^ - 2 ( 

equilibrative nucleoside transporter 2 : ENT2) S*XS. H*l5 

©H^fteTOSS'fo&^fc'bTOP 1> MDRL ENT IRtfMRP 1 <Di& 

(glyceraldehyde-3-phosphate dehydrogenase: GAPDH) , 
87W> (0-actin : ACTB) ^4 0 S 'JIV-7MSS 9 (40S 
ribosomal protein S9 : RS P 9) *1fiWf£tl&. GAPDH, ACTB, R 

sp9*>5atins2a&±s^trow*bVi. j:neo3t^?tt, M? 

^<Dffi0®fc^£l/r«> E2FL p5 3, VEGF/3 (VEGF 0) , 
^>f^'J>o3 (integrin ff3) , Mn SOD, Cu/Zn SOD, if 
fltMTOlK (Proliferating cell nuclear antigen:PCNA) Gifi&VfbtlZ. 

cn6©*^^©^*t-^TH3tfl7r*©3wa*bw ts, 

DPD, OPRT, TP, TK1, ERCC1, UDG, TOPI, MDR 1 * 
ENTlMRPlOlllOigft, GAPDH, ACTBRtfRS P 9 
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1^7 5-8 5^, +KX2 0 0-6 0 Obp^^frf 6»ns. 

5££fc<fcDDNA»rH-£*§S. 21©DNA»fM-*»S!tbTftWtt^D 
t-fcfrS#£»^fre>fe^£ft5mRNA0lH'X (»if^x-^^-X 

£ 0 «k "5 fcfPg£«i$£ttJ&9l5# C * S * 0 H £ 7W fbT£DNA 

X5H(pCR2. 1-TOPO) Wn-->m. 
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j&ftrrnfcr, *5SwoDNA7W*iH6n*. E^T^snsafcti/rwu 

0-5 0 3 84 l*t^ffi*0±5fc*-yy h 
D N A£^tfMl£ft©f!!*l7t fcf>£« t T3fc«M*©±fcffi3rrs £ i fc«k 0 & 
bW<£®8**#5S; (Stanford^) , hDNA£^tr«£^>? 

^•T<53feUy^57^*K:«fcDfften> #i:lXttstanford;£5STNfc*. 
y — tf>/W 7U ^-Tif-^a >fc£*^T#e>ftfcffl*©»£rf ©3BM 

f ^T©^aW©m R N A § <k "5 KlT S ©jW* b K 

»&*lfc#38iJJJ©D NAT W ViT«MB«0Bffl©«!SMtftJ!ljrr* fctt, 
H5RDNA7 W fc, ^^^^©^^Xttm^^^^enfcmRN A 
SflltUT^l&iic DN A7*a Vf 7 U *V X£1*3 £ fctcfc 0 
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te> ifift^^ffens. |ft#^6mRNA©Sfttr41jtttfc:J:0fft>n, mRN 
AttiRNAfc^$nfcS$7?t>, £RNA^S|i$£Lfct>CD©VvfftTfc£K 

^«DNA7W®Jfeltt©/tUx--i ^3>^fcfel:, 5 2fi©}t£^ 

mmmi 

(1) ^-y>y h»ffr©W» 

A. DNA®r>f©gft£t£fr 

MfJt UTGC£*&*4 0 ~ 6 0 %XMtmW'Pft< Tmttifi 7 5 ~ 8 5 *C, 
1MXifi2 0 0-6 0 ObpTf&SEfcS&frfcU #D*A-r ?U^>f if-v'a 

x-^^-7.^iJfflbfe*q£p^-^(Blast Search) IC J; OWSBUfc. PCR 
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T m **r 5 B# teffl ^ 510* <D it fif HtlWfty? -f (specific 
primer [forward/reverse]) ItTmP 5 9~6 l < Ct^^i5{C^5gV7 h 
(Primer Express™, PEAW^'>^xAX) SrfflV^T^Lfc 8 

T-<hExTaq™(TaKaRa)£ffl^TPCR«: (»&£ 9 1 ft, 
>^6 0 < CT1^ ( #fiTO£7 2t:Tl#£l+M'£;i/£b-C tr3 OIK 
lcO:t)iii|iL/feo PCRg»$:£Xl£>;*J7A (=LX:/W:/Xfcf># 
Aetna) t«kD»«U &SjJO?»ttil/fc. 
(2)' y-if>;W^U^if— >a> 
A. £RNA©M£*i!Sg 
SlfEfc<Z)l 4S©fch«0lffl»e>RNeasy midi kit™(QIAGEN) £ffiV>T£ 
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%m 


mm 


1 




NUGC-3 


2 




NUGC-3/FU 


3 




DLD-1 


4 




DLD-l/FU 


5 


t b^mmrmm 


DLD-l/FdUrd 


6 


bh^S(F3dThdii1© 


DLD-l/F3dThd 


7 




HT1080 


8 


b HMIfiPW<EUrdifiH9 


HT1080/EUrd 


9 




MIAPaCa-2 


10 




KM-12C 


11 




A549 


12 




MCF-7 


13 




KB 


14 




TYK-nu 



mih© 1 4@©t hjnmnn^&MCib^RNA- (#5 ^ g) & imm%& 

bTR N A#$WKLTV>fcV> H 2: Mb^. SOW" © R N A tf 

C. 7d-;/©P!M 

±C (1) !?MbfcDNA8lrfi-££fM£LT, 7>^A^7^AS 
(rediprime™II, 77'>tA7 7JK->7)H<j;i9[a- 82 P] dCTPtT^ 

d. *f>/wyu^-tf— >a> 

±|S (2) Bt (2) CTII$tl^Q7 ht^O-^fflViT/— tf>A 
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2WWyiJ^XLfc. &{c7D!y h£ftttb (0. lM»%SDS£^tf 
2XSSC (0. 1 5mol/L NaCl/O. 1 5mol/L7X>M3^M)i7A 
) «T2IhK 0. lM*%SDS£^tJl XS SC«Tl[sK 0. lM* 
%SDS£^trO. 1XSSCWT2H) > itftTT-li*H *~7>^7l/ 

(STORM, Molecular Dynamics Inc.) T7>^>U 
fc, 

E. DNA^fn-^M^Mfr 
/-If >/Vf 7U ^-f if~>3 >©®#£JIT, DNAl#r>ir©#gft£ffttBt, 

-en^w © a t a. e% e. tt& ^ t g £ § *> © t «u 

ffi©>>^;i/*n8«)&nfc (^nx/w^u ^-fe-~>3» nsfcfiftjittfcs. 

(1) AfcwLfc*frTDNAWfr£™ttLfc. OT, DNABffjtO^Stt^ 

JgL (#VifeCD"e6|Hl) > jr-fyhmft (#»9i0DNA7Wfc3lti**Jtf§ 

(3) D N A 7 W ©JM£/W 7 U if — > 3 > 
HI©I3S«> Stanford^***tbT*0, -gB&^Ufc *>©-?$> So 
A. h^r)t©^a-n>y 

4U»V>cDNA^<y7>J-*«®!tUTfflVs*©tta*l/<^i 0 
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- D-->^iIck^7X5 K (pCR-TOPO vector, Invitrogen) \Zt> 
BU Micro Spotting Solution(BM)^TO. 5-1 Opmol//i L©iiS£&-5 
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Accession # 


chip±<7) 
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(prol/ML) 


region [nt] 
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thymidylate synthase 


TS 


NMQ01071 


1 ; 


1099-1466 (368) 


1 


dihydropyrirnidirie dehydrogenase 


DPD 


U09178 


10 


1150-1537 (388) 


4 


(undine monophosphate synthetase) 


OPRT 
(UMPS) 


NM.Q00373 


2 


1299-1662(364) 


1 


thymidine phosphorylase 


TP 


M63193 


10 


490-797 (308) 


4 


thymidine kinase 1 


TK1 


NMJ0O3258 


25 


595-908 (314) 


2 i 


ribonucleoside-diphosphate reductase M1 subunit 


RRM1 


X59543 


5 


1669-2010 (342) 


3 ; 


ribonucleosioB-dphosphate reductase M2 subunit 


RRM2 


NMJ0O1O34 


1 


1840-2097 (258) 


3 i 


uridine cytidine kinase 2 


UCK2 


AF236637 


25 


61-609 (549) 


3 


uridine phosphorylase 


UP 


NMJ3Q3364 


10 


931-1314 (384) 


3 


cytidine deaminase 


CDA 


L27943 


5 


304-605 (302) 


3 


5* nucleotidase 


NTS 


NM_002526 


5 


2800-3073 (274) 


3 


IMP dehydrogenase 1 


IMPD 


NMJ300883 


5 


1967-2220 (254) 


4 


melhyienetetrahydrofblate dehydrogenase 


MTHFD1 


NM.005956 


25 


1768-2071 (304) 


3 


RNA polymerase 2 


RP2 


NMJ300937 


25 


1457-1787 (331) 


6 


uridine monophosphate kinase 


UMPK 


NM.016308 


5 


719-1003 (285) 


4 


OTP synthase 


OTPS 


NM.001905 


25 


2130-2394 (265) 


3 


deoxycytidylate deaminase 


DCD 


NM.001921 


5 


1176-1543 (368) 


' 3 


deoxycytidine kinase 


DCK 


NMJXX)788 


5 


542-963 (422) 


2 


phosphorfoosyl pyrophosphate synthetase 


PRPS 


D00860 


5 


1152-1473 (322) 


3 


hypoxanthine phosphonl)osyft73rjsferase 1 


HPRT1 


NM.000194 


25 


824-1214 (391) 


2 


fbfyfpolygtutamate synthetase 


FPGS 


NM004957 


10 


92-311 (220) 


3 


nucleoside diphosphate kinase A 


NDKA 


X17620 


0.5 


299-662 (364) 


1 


nucleoside diphosphate kinase B 


NDKB 


LI 6785 


0.5 


210-581 (372) 


1 


adenine phosphoribosyftransferase 


APRT 


NMJXXM85 


5 


154-559 (406) 


1 


adenosine kinase 


AK 


U33936 


5 


651-1019 (369) 


1 
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ERCtP.1 

t-f\Ou 1 


mm nniQRQ 


c 
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910—596 i117^ 


4 
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AlOOOO 


9 5 


1 000 1 J7*K) \Od 1 / 
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PAPP 
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mm nnifiifl 


95 


9RQA— qoqi ^Ain^ 

cOO^t UUtTO ^*tlUy 
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1 ini 

t_l\J i 


MM fifYlO'M 


B 
3 


iQco—ifiTi f"9na> 
moo 10/1 \,«3ua> 


0 


HNA ikraqa in 


J tor? 


Yftdi/in 

Ao*w*HJ 


m 

IU 


iRfln— ofviA. rtcir 

tOtSU^^Uo** \OO0; 


4 


DMA liease IV 




mm nn9H9 


m 

IU 




*♦ 


DMA noJvm erase /? 


POLB 




c 




4 


DMA noR/m&ra^f* 

L/lin pviyi HOT w 


poi n 


MM fV19fiQl 


c 


1 190 1*10*7 SmvcJ 


0 


DNA— renair orotetn XRCC1 


XRCC1 


MM 0Tlfi9 n 7 


10 


ftQP— 19RS ftfiffi 


0 














U^J*JIOU1 * Ml ODD 1 




vU0£0U 


9 5 


1111— 14RR fl94^ 

1 100 i*too voz*t; 


0 


P""c4v/f*nrMinfrpfn 


MDR1 


mm nnnQ97 


e 
0 


1A17- 1flfl1 ^9fi«0 


O 


C^UUIUT aUVQ (lU\«ieUotGa UdJ K>fAJ( UCT I 




mm nridQKK 


9 ^ 




n 
0 


rnuruwug resistance associate a protein i 


MQD1 


LUObZo 


in 
IU 


oo4i~4zoy \,oyy> 


0 


copoisorn erase 4 u 




NMJjUiUo/ 


o c 
Zd 


oiin 0000 rtco^ 


6 


topoisomerase 2 $ 


THDOD 


vconcA 

AO0O0O 


4.0 


3 1 42-351 5 (374, 


3 


heat shock protein 27 


nsp// 


ML A AA-t CAf\ 

NMJ0U154O 


1 


323-534 V212; 


3 


equifibrabve nucleoside transporter 2 


tNT2 


AF034102 


5 


1941-2263 (323, 


3 
















F9P1 




0 


1ft1 inO ^9QR> 


e 
0 


p53 


□53 


NM.000546 


25 


796-1130 (335) 


2 


VEGF £ 


VEGFB 


U48801 


10 


97-375 (279) 


1 


integrin or 3 


ITGA3 


NM.002204 


2.5 


^563-2930 (368) 


3 


Mn SOD 


S0D2 


NMJM0636 


2.5 


60-329 (270) 


1 


Cu/Zn SOD 


S0D1 


X02317 


Z5 


53-312 (260) 


2 


proliferating cell nuclear antigen 


PCNA 


NM.002592 


1 


108-423 (316) 


1 














g|ycera!dehyde-3-phosphate dehydrogenase 


GAPOH 


X01677 


05 


453-785 (333) 


2 


/J~actin 


ACTB 


NMJX)1101 


0.5 


820-1083 (264) 


2 


40S ribosomal protein S9 


RSP9 


U14871 


0.5 


325-685 (361) 


1 
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Omn iGr id, GENEMACHINBS) ^fflW9 5*CT*3 frMttbfc^-^V h%rft*7, 
XV>!7L, *3uy*c>>?mW. (8E»%BlockA in nDVX-otzyv 2\Z.X 

DNA7H £#7c 0 

D. KDNAyn-^oilJ 

MM»£Mb£:£RNA (±IB (2) ^--©Tj&^S) 
ffl* om&rf-Om R N A T- V>T, W^i&Jfc £f Uffl 

• ^^^SuperscriptlKGibco BRL) 

• W?y7 7- DTT) 

• f y^^-U^ (5 2a©«^{C#H^U; v ?~X^'1'V-$^bfe 

) 

• dATP, d GTP, dCTP, d TTP (TYytA^z^^T) 
•Cy3-dUTP (7^S/^A^7^S>7) 
•Cy5-dUTP (7^>tA77;K->7) 

• 0. 5M EDTA 

• IN N a OH 

• 1M Tr i s -HC 1 (pH7. 5) 

• TEA*777- 

£RNA (3 0 us) * 7"7<7-^t (5 0pmol each) tM%fr%m& 
U 9 u L K39MLfct>©£ 6 5 TCT 2 M»i4LT*±Titf$l^c„ 

18 



WO 03/004640 



PCT/JP02/06754 



y77— (IX) , DTT (lOlM) ^ d TTP (0. 2mM) , d ATP (0. 
5mM) , d GTP (0. 5mM) . dCTP (0. 5mM) > Cy3-dUTPXte 
Cy5-dUTP (0. lmM) , Superscript II (1 OU/itL) £^;&nU M 

m7mx±m^2 o uLLthtc (&mmm&**?) . 4 2trt*6o#£j£ 

$-&/c^^7jc2 0 fiL, 0. 5M EDTASmL, IN NaOH5/iL§ 
»UT6 5W6 0ft-(>*3.'<-htZ>Zt\z£K>RNA*ttffiL. 2 5 u 
L01M Tr i s -HC 1 ^iP^TtpfPUfeo 2 0 0 - 4 0 0 p. L(DTEA*7 
77-^Jnx.> SfS^^^iiS (Microcon-30, 5U^7) t^JM-M 
l&U yn-^If O^n^ofcCy 3-dUTPXSCy 5 

-dUTP-t\ uA"7,y^-rx'-fe^*$n?>) , mmm\z®i oul<d?u 
E. ;w^u^-<^—>a> 

MLti «8S3xsso , 9 5°cxs^mm^^. ^«;«lt 
mmfeo- smm%) . A~c©i@-e^sbfcDNA7W«TtT, 

A7 W ^/W^'J y<t-yH >?t >A'-l:t 7 b 65 < Ct?10~20 

mm^o^r^-hLrcW:, o. 2a*%sDs^t?2xssc^4 , ^A 

SDS£^tf2XSSCMfei[eK 0. 2fi*%SDS^tfO. 2 X S 

scmu*r*2m<DVi&o)xm£mML. «o. 2 xs sequin > 

Xlfc (^OXiSW^T^Mfofe) o DNATW^y^KAtU 6 
0 0rpmT2 0^3i^bT7K^^ib, ^T$£*££-fe*:T/^ DNA7^ 
^TWfflfB+ft- (GenePix.Axon) T&^>^-;i/£$l£L£:o 
ttKl : DNAgffM-©#Stt 
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DNAgffn-©^^ m-Mfcf-x&oxbi&stztitcv-ya >\z^xm 

*Tc-Dtco m\tLX. XRCCl£E2Fl£iI2£:*T. XRCCllr^8 
.9 8- 1 2 6 5nt©U-^3 (mttZMfc^VmRNAtmVm 
©tM Xtm^stfi-JVifiJLZtltc) tc-Dtctf, 1 8 7-49 4nt«£ax/W 

y u y^v-ya >nfi&<*mtwmt<mt. mm\z, e 2 f 1 *e» 1 0 1 4 - 

1 3 0 9nt©y-v*3 >^mc^rcffi. 7 8 8- 1 0 8 7ntW3Ri*Cfcofc. 

D N A7 W ©£»ftte, / -If > A-f ^ U ^ if- 5/ a > <h JftTT 5 H £fc 
>©$J£& Gfcififlll (2) ) ©£Mft£&&T*t!ST5fci£>fc, RNAM£i$l 

^ t^n>^>^l/>H^07 hb, G A P DH (glyceraldehydes-3- 
phosphate dehydrogenase) (Dp—tfy hDNA/fc£'aJ5&b;fc7 p D— :/££!Vvt/ 
-1f>A^^U^if-S/3>^^Lfe (^©f^feSafifcll (2) tHO 
) o ^£®^#fffl7:7h(IiageQuant, Molecular Dynamics Inc)T^#TU 
GAPDH mRNAtttJfoTZ>ytfj-)V&&*lZmistZo 

» Lfc£R N A* <h J -If >A^ 7 U #4 -if- 3 >©«ffi£ ©» £0 
Sfcwf. ^RNAfit^^3fiS©ra©it«i8^ttWS5&^»t) (r = 0. 
95, p<0. 0 1) , 3t*tt)W«V^a:^$nfc. 
!£®i3 : rL^A-if^y5-l"7-©A^^^^^> FfcRfTTJIHi 

13 1 tfti^:, n.~A— If ;uy^^T— (forward (pCR-F) /reverse 
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(pCR-r) )£^*-©T;w L *n-->^iK b<DWM*7t\zim\stt. 

) t#SW^^-fV- (^2R^3(C|Bii©5S©^-yy bDNAlffit CT 
S, DPD, OPRT, L.IG4, GAPDH] ©M*g&2 OWBMzMS^t 

l, mmi (3) T^L^j®tctD;w^u^-fe*->'3>^fTV^ Jtwe 
n© ^ tfj-jvmmzmm v &„ 

=L-rt-Dr)\,77-( ( 5 Ztfy b) <Dz/?1-)V%&<D*mtm 2 7. 3 , 
Wmmm (SD) £6. 5, (CV) £2 4. 0 2ra^fc©K;*tU 

(SD) H12. 0, mb}&WL (CV) «5 2. 4%T*ofc. S^^HMM: 
(CfflV^ann-IJ-^yy-fT— ©M'>i^lfl/fe. forward/reversed 

0, 20, 30, 40, 5 oi»oUHvvrpcRfcj&>w\ M 
(1) y-if>/w^u^-r-fe-'>3>^<i;^te 

DNATKHit?,^-^ hKM-S^f MIB©1 4S©t h 
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\z mmmi (2) &m) , ^n^n©&^©^*£is&$#rb£. 

58=Mtt, 3g©/\9X*-tf>^it£^ (GAPDH, ACTB, RSP9) 

(2) DNA7Wfc«fc3ffl5£ 

5 2ffi©3»£^— 7y htffr£f^fcDNA7W£ftMSU /~tf>/W 

yg^<if— >a>Tffi^fci 4a©iaijfSj&^ttaiUfc^RNAS7cfc9ifiLfc 
■?®»3»*wtufc (*»o»naa«ii«i (3) two . ^s«, 

3S©A^X^-tf>^te^ (GAPDH, ACTB, RSP9) ©3§5tfi© 

(3) /-IfWW^U^if— >a>SfcDNA7W©ffiH 

Mf2© 1 4g© t MWIII^it^ 5 2 S©Jte?©58SSk:oiriT, /- 

»fcia(MMfrbfc (£4) . «©@g <TO«) fck l^fciiiaot 
t-sfaisj#B«e>&nfc (p<o. D . 3a©A«>x^-t!>^5t^^tfi 

2S©ate^ (MTHFD 1 > SOD1, AK, E2FL POLD, LIG3, 
RSP9, HPRT1, ACTB, UDG, GAPDH, LIG1) fc^WTfci, 
»Sfi©tf 5o#3^JfeKTf/h*^fc»IES^&bTViS ttt»Vi»< > *BW 
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^4 





R (ffiBffift) 


P-value 




WEtt (P<0.05) 


ERCC1 


0.90 


9.4E-06 




fey 


p53 


0.90 


1.1E-05 




fey 


MDR1 


0.90 


1.3E-05 




fey 


DPD 


0.89 


2.2E-05 




fey 


CDA 


0.87 


5.0E-05 




fey 


TS 


0.85 


1.1E-04 




fey 


PRPS 


0.85 


1.2E-04 




fey 


NDKB 


0.80 


6.5E-04 




fey 


POLB 


0.79 


7.3E-04 


JfctWKlBl* 


fey 


XRCC1 


0.77 


1.3E-03 




fey 


MRP1 


0.76 


1.4E-03 




fey 


ENT2 


0.75 


2.0E-O3 




fey 


APRT 


0.75 


2.2E-03 




fey 


Hsp27 


0.67 


8.2E-03 




fey 


VEGFB 


0.60 


2.2E-02 




fey 


TOP2B 


0.57 


3.3E-02 




fey 


UG4 


0.57 


3.4E-02 




fey 


ENT1 


0.55 


4.3E-02 




fey 


RRM2 


0.54 


4.6E-02 


+SSE 


fey 


IMPD 


0.54 


4.8E-02 


4>gft 


fey 


NDKA 


0.53 


5.3E-02 


*«« 


fcL 


RP2 


0.51 


6.2E-02 


• 4>Sft 


&L 


TP 


0.50 


7.1E-02 


*e« 


&L 


RRM1 


0.49 


7.7E-02 


•+es 


fcL 


UCK2 


0.45 


1.1E-01 


+e« 


ftU 


FPGS 


0.44 


1.2E-01 




&t 


OTPS 


0.44 


1.2E-01 




ftL 


LIMPS (OPRT) 


0.42 


1.3E-01 


+«* 


ftU 


SOD2 


0.42 


1.4E-01 




fcL 


UP 


0.39 


1.6E-01 




&L 


NT5 


0.34 


2.3E-01 




&L 


TK1 


0.34 


2.4E-01 




*L 


DCK 


0.33 


2.5E-01 




&L 


TOP2A 


0.32 


2.7E-01 






DCD 


0.27 


3.5E-01 _j 






ITGA3 


0.26 


3.7E-01 






PARP 


0.24 


4.1E-01 




&L 


TOP1 


0.23 


4.3E-01 






PCNA 


0.23 


4.3E-01 






UMPK 


0.21 


4.6E-01 






LIG1 


0.06 


8.3E-01 




ftL 


MTHFD1 


0.40 


1.6E-01 




fcL 


SOD1 


0.39 


1.6E-01 




ftL 


AK 


0.37 


1.9E-01 




feL 


E2F1 


0.29 


3.2E-01 




&L 


POLD 


0.28 


3.3E-01 




ftL 


UG3 


0.27 


3.4E-01 






RSP9 


0.26 


3.7E-01 




&L 


HPRT1 


0.25 


3.8E-01 




<CL 


ACTB 


0.20 


5.0E-01 




&L 


UDG 


0.17 


5.7E-01 






GAPDH 


0.14 


6.4E-01 







(4) DNA7WOWJ6* 
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Ztrnffi-ZtlZo RT-PCRMlgl^TS^DPDCmRNA^ 
tztbomm^WLfe-ZnT^Z (Clinical Cancer Research, 6, 1322-1327, 2000). 

d nat w £ / — # >/w ^ y y-f -t?~> a > £ jtssrr 

£ £ £ fc cfc D PiTO^Mffilfc. 

B^C^T 5 2 a©at^?f8M**56W©DN AT W if >7W ?U 
2®t£^X 1 4««=7 2 8^>h^£ii$nfc) . *»DNA7l/ 

*m?LZ> (2^±^fc«o. sot) K^m^nfc«$r r^^j , mmm 

-m-titt r*j , Hftl/fcttfttf r^j ypMfibfc. 04^f«k5C lift 

i«$tlfc7 5^<>h©5^, 7 7. 3% (5 8/7 5) #V — tf >/Vf 7 

ODNA7W fc «k ZWfflf&lMtf 2. 5 ©«fc -5 fc* fc < t^toT^ & t 
\,*5Mm Itimkteftvtt. ^©ct^fc, *^ODNA7Klt if> 

(5) DNA7W©» 
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B*»4 04) \Z^X, 2pJ£©#*£fco&7 2 8#< >h (5 2«^ 
(1) TS-lte2fT5!Bgtttt» 

mmm (xenograft . SIS 4 flc, M3», »02^c, #US2#c) © 

t s - 1 i^t^Ktt^s^iifc (t s - i &*j&ax£ gmo **wss 

DPDBS^JT^S^^^v;^^ orotate phosphor ibosyl transferase ©PI 
SlT^Stf^v'JW U ^Aft^Wtfcl/T 1 : 0. 4 : lfc*T&#bW5 
fi-&»JT?»S). #S xenograft K^XO^&Tte^ffiU 100- 

2 0 Omm 3 <Z)^$(^bfct^{^MP (H#J#&«) £TS-l«!#»fc 
$*#ttb (13¥&fcD6E), fiBfcSlBlUK 14BKjiBTS-lSl 0 
mg/kg/day (FTitbT) <Dffi*Tii£n&#U ^»7SB«WS^ 

mi£hx%imm<DmmtimtftmL, mmmmmmm (inhibition rate, ir) 
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ir (%) = (l- its -i&m&<DmmHffi] / mmmmmmm 

#*]) X 1 o o 

(2) *58liODNA7WlcJ;*SI* 

±E©1 IS© xenograft s&^ttiajbfc^RNASWtttU 5 2S©itfc^ 
3S0A£X*-fc!>^*fc? (GAPDH, ACTB, RSP9) ©58«© 

(3) 1 1 xenograft *©*£?fB5»i:T S - 1 fc^rr*«Sttt©ffiM 
±E (1) &J;tf (2) ©«Wfc±D»6nfcl 1 S© xenograft *© 5 2S 

©»£?385i*£TS- 1 \Ztt-?Z>m§& (I R, %) £©HiI£BK5fc«>fc» 

(5 2ffl0) T!3l»#*r&3fc;fcU&. *BH« (Ptt : 

Pearson ©ft$ffiHffi&) ©IfifcHittfO. 5 &±®?1tmB-?W 4 S (UDG, 
PCNA, TS, TK1) abofc (0 5). PffifctO. 0 5B110. 
?K tSSH-iWiSTtt^o «:%>©©, Njfttfl lfc^fcrt^ *BW 

snwfcctttftBKurr*. ts«, 5-Fu^M©^sfe»H^© 

ft:gcW& fe ©Tab TS 563K*jWS5 £ 5 - F UZkffiffiMtem!} Uz<^to 

KiMdmm • BK»c©3scSf3^6»&nw*. #6feWTt>» Tsfgg»£Ts-i 

©ttWft»*©MK:J3JI©ffiM ( r = - 0 . 5 3) £tt**e©» Jl. 

fc-StbTVi-S. SSKl, ?IBtt»tUTa!l®l»«^ffi«>Ti«Vii:$nTVi5U 
TM-fART-PCRSfciO 1 IS© xenograft *©TS$gS* (GAPD 

mm&mz-o. 6 5TW*fc (p=o. 030) *@w«©snfc 

(06). £©«&*£ IK *^©DNATW«5-FU^4fD®^J©^ffiS 
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2) i) ©7;T-^yTa^$nfc»r^^D-ytLT«'M»e.t#e»n^R 

IDNA7W, 

DTW^tlT^^WM 1 fB^ODN A7 Wo 
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ny^— tfjt^F, /3 -y^»04 o s u 3i?v-Aga s mfc^fr 
egtfns 2aa±©ate : f»*r*s»*^ i~3 ©v^Tn^ i^ib^odn a 

7W. 

5. #««fite?Ilfffr3^» 2 0 0~6 0 0bpT?fc£i&3^1~4©V>Tn3&U 
5lEt©DNA7K. 

6. 4>£<<hfc#© (A) , (B) , (C) RIX (D) ©dffr*, &K±k:B 

(a) 3 T*$n««SE?(i*wr s^s es^wf 
-tfs^?^ saw* 5 T^sns^s^^swrs^PT— h*^*u 

(B) gB^iJ#^2 8 ti§tl?.fiffl?il&f t§DN AMtiaE R C C 

i m&rttWTkxPgmm* 2 9 T^^n^«ra^^rrs ^7 5 ^-dna^ 
( o @s^ij#^ 3 7 nssgffi?u&W"rs h >jw v * 7~t? 1 S£^lfr 

@B»^§- 3 9 Ti$n§^ffi5>J^t5¥f? if V-**s Vhy 1 

(d) sh^ij#^5 2T?**n«5ifiSE5aswr*^ , J-feDT;P'7 f t h- 3 
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s u # y-Aga s 9 ae?*^ &g#tts 2 aK±oA^^+- tf 

#XKJ3MWfc#a> £># &tlfcmRN A£#£S!£: UT^bfeMI c D N A7°D- 

y*£/w 7 u y-r n t*mit?z%mmm&x\$im8i#<D4m]fe 
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02 




E2F1 (1014-1301 nt) 
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8.5 % (62/728) 
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DC 

m 



u. 

I 

in 



r = -0.55 
P = 0.078 




0 0.1 0.2 0.3 0.4 
UDGfl^fi; (ffitttt) 



r = -0.54 
P = 0.089 




0.05 0.1 0.15 0.2 
PCNAfgiSig (ffi»flt) 



r = -0.53 
P = 0.095 




100 



0 0.1 0.2 0.3 



3 

I 

to 



r = -0.52 
P = 0.099 




0 0.05 0.1 0.15 0.2 
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»J7;U$*fART-PCR£(Z<fcSTSfg£MI£ 




0 I 1 i i 

0 0.5 1 1.5 
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SEQUENCE LISTING 

<110> TAIHO PHARMACEUTICAL CO. / LTD 

<120> DNA array 

<130> TH0030 

<140> 
<U1> 

<150> JP P2001-204448 
<151> 2001-07-05 

<150> JP P2001-239181 
<151> 2001-08-07 

<160> 54 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Designed 
universal primer (pCR-R) 

<400> 1 

tgctggaatt cgccct 

<210> 2 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
universal primer (pCR-R) 

<400> 2 

ctgcagaatt cgccct 

<210> 3 
<211> 368 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on TS 

<400> 3 

ggatgccgag gtaaaagttc tttttgctct aaaagaaaaa ggaactaggt caaaaatctg 60 

tccgtgacct atcagttatt aatttttaag gatgttgcca ctggcaaatg taactgtgcc 120 

agttctttcc ataataaaag gctttgagtt aactcactga gggtatctga caatgctgag 180 

gttatgaaca aagtgaggag aatgaaatgt atgtgctctt agcaaaaaca tgtatgtgca 240 

tttcaatccc acgtacttat aaagaaggtt ggtgaatttc acaagctatt tttggaatat 300 

ttttagaata ttttaagaat ttcacaagct attccctcaa atctgaggga gctgagtaac 360 

accatcga 368 

<210> 4 
<211> 388 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on DPD 

<400> 4 

cgccgagtgt tcatcgtctt cagaaaaggc tttgttaata taagagctgt ccctgaggag 60 
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atggagcttg ctaaggaaga aaagtgtgaa tttctgccat tcctgtcccc acggaaggtt 120 
atagtaaaag gtgggagaat tgttgctatg cagtttgttc ggacagagca agatgaaact 180 
ggaaaatgga atgaagatga agatcagatg gtccatctga aagccgatgt ggtcatcagt 240 
gcctttggtt cagttctgag tgatcctaaa gtaaaagaag ccttgagccc tataaaattt 300 
aacagatggg gtctcccaga agtagatcca gaaactatgc aaactagtga agcatgggta 360 
tttgcaggtg gtgatgtcgt tggtttgg 388 



<210> 5 
<211> 364 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on OPRT 

<400> 5 

ggttttattt ctggctcccg agtaagcatg aaaccagaat ttcttcactt gactccagga 60 

gttcagttgg aagcaggagg agataatctt ggccaacagt acaatagccc acaagaagtt 120 

attggcaaac gaggttccga tatcatcatt gtaggtcgtg gcataatctc agcagctgat 180 

cgtctggaag cagcagagat gtacagaaaa gctgcttggg aagcgtattt gagtagactt 240 

ggtgtttgag tgcttcagat acatttttca gatacaatgt gaagacattg aagatatgtg 300 

gtcctcctga aagtcactgg ctggaaataa tccaattatt cctgcttgga ttcttccaca 360 

gggc 364 
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<210> 6 
<211> 308 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on TP 

<400> 6 

gacaaggtca gcctggtcct cgcacctgcc ctggcggcat gtggctgcaa ggtgccaatg 60 

atcagcggac gtggtctggg gcacacagga ggcaccttgg ataagctgga gtctattcct 120 

ggattcaatg tcatccagag cccagagcag atgcaagtgc tgctggacca ggcgggctgc 180 

tgtatcgtgg gtcagagtga gcagctggtt cctgcggacg gaatcctata tgcagccaga 240 

gatgtgacag ccaccgtgga cagcctgcca ctcatcacag cctccattct cagtaagaaa 300 
ctcgtgga 308 

<210> 7 
<211> 314 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 

5/39 



WO 03/004640 



PCT/JP02/06754 



fragment based on TK1 
<400> 7 

aagtaccact ccgtgtgtcg gctctgctac 
ccggacaaca aagagaactg cccagtgcca 
aagctctttg ccccacagca gattctgcaa 
ggccgcccgc tccct tcctg ccactgccgc 
ccactccagg aggaagtcgg gaggcgtgga 
ctcctttgtg tggc 



ttcaagaagg cctcaggcca gcctgccggg 60 
ggaaagccag gggaagccgt ggctgccagg 120 
tgcagccctg ccaactgagg gacctgcaag 180 
ctactggacg ctgccctgca tgctgcccag 240 
gggtgaccac accttggcct tctgggaact 300 

314 



<210> 8 
<211> 342 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on RRM1 

<400> 8 

aaataaacgc catcgcccca ttggaattgg ggtacaaggt ctggcagatg cttttatcct 60 
gatgagatac ccttttgaga gtgcagaagc ccagttactg aataagcaga tctttgaaac 120 
tat t tat tat ggtgctctgg aagccagctg tgaccttgcc aaggagcagg gcccatacga 180 
aacctatgag ggctctccag ttagcaaagg aattcttcag tatgatatgt ggaatgttac 240 
tcctacagac ctatgggact ggaaggttct caaggagaag attgcaaagt atggtataag 300 
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aaacagttta cttattgccc cgatgcctac agcttccact gc 342 

<210> 9 
<211> 258 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on RRM2 

<400> 9 

gggagccaat tcacaattca ctaagtgact aaagtaagtt aaacttgtgt agactaagca 60 
tgtaattttt aagttttatt ttaatgaatt aaaatatttg ttaaccaact ttaaagtcag 120 
tcctgtgtat acctagatat tagtcagttg gtgccagata gaagacaggt tgtgttttta 180 
tcctgtggct tgtgtagtgt cctgggattc tctgccccct ctgagtagag tgttgtggga 240 
taaaggaatc tctcaggg 258 

<210> 10 
<211> 549 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Designed 
fragment based on UCK2 

<400> 10 

cccaacggcg gcgagccctt ccttataggc gtcagcgggg gaacagctag cggcaagtct 60 
tccgtgtgtg ctaagatcgt gcagctcctg gggcagaatg aggtggacta tcgccagaag 120 
caggtggtca tcctgagcca ggatagcttc taccgtgtcc ttacctcgga gcagaaggcc 180 
aaagccctga agggccagtt caactttgac cacccggatg cctttgacaa tgaactcatt 240 
ctcaaaacac tcaaagaaat cactgaaggg aaaacagtcc agatccccgt gtatgacttt 300 
gtctcccatt cccggaagga ggagacagtt actgtctatc ccgcagacgt ggtgctcttt 360 
gaagggatcc tggccttcta ctcccaggag gtacgagacc tgttccagat gaagcttttt 420 
gtggatacag atgcggacac ccggctctca cgcagagtat taagggacat cagcgagaga 480 
ggcagggatc ttgagcagat tttatctcag tacattacgt tcgtcaagcc tgcctttgag 540 
gaattctgc 549 



<210> 11 
<211> 384 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on UP 

<400> 11 
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ttctgcagag ctgagcgagt tcaccacagt 
ctatgaaggg caaggccgtc tggatggggc 
ggcgtatctg gaggcagcct atgcagccgg 
gtttgccgcc atgtgcagcg cctgcggcct 
gaaccgcctg gaaggggacc agatcagcag 
gaggccgcag cggctggtga gctacttcat 
gccctgcacc tccgcagacc tgct 



ggtggggaac accatgtgca ccttggactt 60 

tctctgctcc tacacggaga aggacaagca 120 

cgtccgcaat atcgagatgg agtcctcggt 180 

ccaagcggcc gtggtgtgtg tcaccctcct 240 

ccctcgcaat gtgctcagcg agtaccagca 300 

caagaagaaa ctgagcaagg cctgagcgct 360 

384 



<210> 12 
<211> 302 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on CDA 

<400> 12 

ggcatctgtg ctgaacggac cgctatccag aaggccgtct cagaagggta caaggatttc 60 

agggcaattg ctatcgccag tgacatgcaa gatgatttta tctctccatg tggggcctgc 120 

aggcaagtca tgagagagtt tggcaccaac tggcccgtgt acatgaccaa gccggatggt 180 

acgtatattg tcatgacggt ccaggagctg ctgccctcct cctttgggcc tgaggacctg 240 

cagaagactc agtgacagcc agagaatgcc cactgcctgt aacagccacc tggagaactt 300 

ca 302 
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<210> 13 
<211> 274 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on NTS 

<400> 13 

ttctaaacct gcacttgtcc ctctccagca agaggctagc actgaattca ttctactcat 60 
actacacacc cagttatgga atgtccagag ttctcgaaga aaataaatga ctttaggaag 120 
aggtatacat tttttaagtc gctctgcctc caaatctgaa cagtcactgt aaatcattct 180 
taagcccaga tatgagaact tctgctggaa agtgggaccc tctgagtggg tggtcagaaa 240 
atacccatgc tgatgaaatg acctatgccc aaag 274 

<210> 14 
<211> 254 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on IMPD 
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<400> 14 

tcgtgcccta cctcatagca ggcatccaac 
tgtctgtcct tcggtccatg atgtactcag 
cgccccagat tgagggtggt gtccatggcc 
gacagcggtg gaggccgagg tggtggaggg 
ggctccctcc ataa 



acggctgcca ggatatcggg gcccgcagcc 60 
gagagctcaa gtttgagaag cggaccatgt 120 
tgcactctta cgaaaagcgg ctgtactgag 180 
gatgcacccc agtgtccact tttgggcaca 240 

254 



<210> 15 
<211> 304 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on MTHFD1 

<400> 15 

tcctggctct caccacttct ctagaagaca tgagagagag actgggcaaa atggtggtgg 60 

catccagtaa gaaaggagag cccgtcagtg ccgaagatct gggggtgagt ggtgcactga 120 

cagtgcttat gaaggacgca atcaagccca atctcatgca gacactggag ggcactccag 180 

tgtttgtcca tgctggcccg tttgccaaca tcgcacatgg caattcctcc atcattgcag 240 

accagatcgc actcaagctt gttggcccag aagggt t tgt agtgacggaa gcaggatttg 300 
gage 304 
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<210> 16 
<211> 331 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on RP2 

<400> 16 

aagagtggac ttctcggccc gtactgtcat cacccccgac cccaacctct ccattgacca 60 

ggttggcgtg ccccgctcca ttgctgccaa catgaccttt gcggagattg tcaccccctt 120 

caacattgac agacttcaag aactagtgcg cagggggaac agtcagtacc caggcgccaa 180 

gtacatcatc cgagacaatg gtgatcgcai tgacttgcgt ttccacccca agcccagtga 240 

ccttcacctg cagaccggct ataaggtgga acggcacatg tgtgatgggg acattgttat 300 

cttcaaccgg cagccaactc tgcacaaaat g 331 

<210> 17 
<211> 285 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
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fragment based on UMPK 
<400> 17 

tctaaacctg aaagcatcct tgaaatcatg cttgaatatt gctttgatag ctgctatcat 60 

gacccctttt taaggcaatt ctaatctttc ataactacat ctcaattagt ggctggaaag 120 

tacatggtaa aacaaagtaa atttttttat gttctttttt tggtcacagg agtagacagt 180 

gaattcaggt ttaacttcac cttagttatg gtgctcacca aacgaagggt atcagctatt 240 

tttttttaaa ttcaaaaaga aiatcccttt tatagtttgt gcctt 285 

<210> 18 
<211> 265 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: .Designed 
fragment based on CTPS 

<400> 18 

ccatcggtca ccttgtttct caactacctc gcatcattgc agatcgtagc gcgttgcctg 60 

tcgctttccc ttggatacct agaccgttat aaagtgtgcc acatggactt accgagcatg 120 

gagagaggat tttagctagg atttgaacac ttggtgctgg gaacctcagg gtattgcttg 180 

ccactaagcc atgaaaccag agacaaaatc tctatactgc cctgagttgg ggggaattct 240 

cagtgccaac tgtggctggt cctca 265 
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<210> 19 

<211> 368 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on DCD 

<400> 19 

cagggtggtg gcacattatc cctctggggg gtggggacgc ctgttgtttt ggctcaattt 60 
gggtttgttg gtcacatgga gctcttccat ttcgtttagc tgaataatga gttgttccta 120 
gaggagacag cctgtctctc cttgttgccc ccaaagccca tgccctgccg tggtggcagc 180 
tggggctgtg gatgggaggg gtccccaaca tggatgtgtt gcccctcctc cgcatgccaa 240 
cgcagttcat gtacaaggcc cctctgcaac tggagagaaa attaattcct atcccgtgag 300 
tggattgtga gaaattccac ccacgtggag acagcttact gcagcactgt tggtgttcgg 360 
agctcttc 368 

<210> 20 
<211> 422 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Designed 
fragment based on DCK 

<400> 20 

gatctgtgta tagtgacagg tatatttttg catctaattt gtatgaatct gaatgcatga 60 
atgagacaga gtggacaatt tatcaagact ggcatgactg gatgaataac caatttggcc 120 
aaagccttga attggatgga atcatttatc ttcaagccac tccagagaca tgcttacata 180 
gaatatattt acggggaaga aatgaagagc aaggcattcc tcttgaatat ttagagaagc 240 
ttcattataa acatgaaagc tggctcctgc ataggacact gaaaaccaac ttcgattatc 300 
ttcaagaggt gcctatctta acactggatg ttaatgaaga ctttaaagac aaatatgaaa 360 
gtctggttga aaaggtcaaa gagtttttga gtactttgtg atcttgctga agactacagg 420 
ca 422 



<210> 21 
<211> 322 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on PRPS 

<400> 21 

attcagcaga agacccggct tgctccagtg tagctttcta catcccacat caggtatatt 60 
agagcttatc cgaactgggg aaagacggat tgagattaac tgctgggacc tcctacctgc 120 
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attatctcat tctggcttcc ttgataattc 
gctgctgcaa gatttcagac ttttgaggat 
gaagctcaga ctactttgta tgtgaatgct 
aacaaaggca acccatgtgt ga 



tgtgggcctt gcagctttaa ctatagctca 180 
gttgtgtgag ggtgtttgac tgtgactggg 240 
tcagggtttt ctttgttgag aacaactagc 300 

322 



<210> 22 
<2 1 1 > 391 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on HPRT1 

<400> 22 

gccatctgct tagtagagct ttttgcatgt atcttctaag aattttatct gttttgtact 60 

ttagaaatgt cagttgctgc attcctaaac tgtttatttg cactatgagc ctatagacta 120 

tcagttccct ttgggcggat tgttgtttaa cttgtaaatg aaaaaattct cttaaaccac 180 

agcactattg agtgaaacat tgaactcata tctgtaagaa ataaagagaa gatatattag 240 

ttttttaatt ggtattttaa tttttatata tgcaggaaag aatagaagtg attgaatatt 300 

gttaattata ccaccgtgtg ttagaaaagt aagaagcagt caattttcac atcaaagaca 360 

gcatctaaga agttttgttc tgtcctggaa t 391 



<210> 23 
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<211> 220 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on FPGS 

<400> 23 

cgcatgctca ataccctgca gaccaatgcc ggctacctgg agcaggtgaa gcgccagcgg 60 
ggtgaccctc agacacagtt ggaagccatg gaactgtacc tggcacggag tgggctgcag 120 
gtggaggact tggaccggct gaacatcatc cacgtcactg ggacgaaggg gaagggctcc 180 
acctgtgcct tcacggaatg tatcctccga agctatggcc 220 

<210> 24 
<211> 364 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on NDKA 

<400> 24 

cggtagttgc catggtctgg gaggggctga atgtggtgaa gacgggccga gtcatgctcg 60 
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gggagaccaa ccctgcagac tccaagcctg 
ttggcaggaa cattatacat ggcagtgatt 
tgtggtttca ccctgaggaa ctggtagatt 
aatgacagga gggcagacca cattgctttt 
gaggaccagg ctgtaggaaa tctagttatt 
gctc 



ggaccatccg tggagacttc tgcatacaag 120 
ctgtggagag tgcagagaag gagatcggct 180 
acacgagctg tgctcagaac tggatctatg 240 
cacatccatt tcccctcctt cccatgggca 300 
tacaggaact tcatcataat ttggagggaa 360 

364 



<210> 25 
<211> 372 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on NDKB 

<400> 25 

acctgaaaga ccgaccattc ttccctgggc tggtgaagta catgaactca gggccggttg 60 

tggccatggt ctgggagggg ctgaacgtgg tgaagacagg ccgagtgatg cttggggaga 120 

ccaatccagc agattcaaag ccaggcacca ttcgtgggga cttctgcatt caggttggca 180 

ggaacatcat tcatggcagt gattcagtaa aaagtgctga aaaagaaatc agcctatggt 240 

ttaagcctga agaactggtt gactacaagt cttgtgctca tgactgggtc tatgaataag 300 

aggtggacac aacagcagtc tccttcagca cggcgtggtg tgtccctgga cacagctctt 360 

cattccattg ac 372 
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<210> 26 
<211> 406 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on APRT 



<400> 26 

acatctcgcc cgtcctgaag gaccccgcct 
gacacctgaa ggcgacccac gggggccgca 
gcttcctctt tggcccctcc ctggcccagg 
agcgggggaa gctgccaggc cccactctgt 
ctgagctgga gattcagaaa gacgccctgg 
atctgctggc cactggtgga accatgaacg 
ctgaggtcct ggagtgcgtg agcctggtgg 



ccttccgcgc cgccatcggc ctcctggcgc 60 
tcgactacat cgcaggccta gactcccgag 120 
agcttggact gggctgcgtg ctcatccgaa 180 
gggcctccta ttccctggag tacgggaagg 240 
agccaggaca gagggtggtc gtcgtggatg 300 
ctgcctgtga gctgctgggc cgcctgcagg 360 
agctgacctc gcttaa 406 



<210> 27 
<211> 369 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Designed 
fragment based on AK 

<400> 27 

ctgcaccgtt tattagccag ttctacaagg aatcattgat gaaagttatg ccttatgttg 60 

atatactttt tggaaatgag acagaagctg ccacttttgc tagagagcaa ggctttgaga 120 

ctaaagacat taaagagata gccaaaaaga cacaagccct gccaaagatg aactcaaaga 180 

ggcagcgaat cgtgatcttc acccaaggga gagatgacac tataatggct acagaaagtg 240 

aagtcactgc ttttgctgtc ttggatcaag accagagaga aattattgat accaatggag 300 

ctggagatgc atttgttgga ggttttctgt ctcaactggt ctctgacaag ccactgactg 360 

aatgtatcc 369 



<210> 28 
<211> 317 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on ERCC1 

<400> 28 

tgatacccct cgacgaggat gaggtccctc ctggagtggc caagccctta ttccgatcta 60 

cacagagcct tcccactgtg gacacctcgg cccaggcggc ccctcagacc tacgccgaat 120 

atgccatctc acagcctctg gaaggggctg gggccacgtg ccccacaggg tcagagcccc 180 
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tggcaggaga gacgcccaac caggccctga aacccggggc aaaatccaac agcatcattg 240 
tgagccctcg gcagaggggc aatcccgtac tgaagttcgt gcgcaacgtg ccctgggaat 300 
ttggcgacgt aattccc 317 



<210> 29 
<211> 391 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on UDG 

<400> 29 

atctggccca gaaattaggg ctcaatttcc tgattgtagt agaggttaag attgctgtga 60 

gctttatcag ataagagacc gagagaagta agctgggtct tgttattcct tgggtgttgg 120 

tggaataagc agtggaattt gaacaaggaa gaggagaaaa gggaattttg tctttatggg 180 

gtggggtgat tttctcctag ggttatgtcc agttggggtt tttaaggcag cacagactgc 240 

caagtactgt tttttttaac cgactgaaat cactttggga tattttttcc tgcaacactg 300 

gaaagtttta gttttttaag aagtactcat gcagatatat atatatatat ttttcccagt 360 

ccttttttta agagacggtc tttattgggt c 391 



<210> 30 
<211> 410 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on PARP 

<400> 30 

aaggcgaatg ccagcgttac aagcccttta agcagcttca taaccgaaga ttgctgtggc 60 

acgggtccag gaccaccaac tttgctggga tcctgtccca gggtcttcgg atagccccgc 120 

ctgaagcgcc cgtgacaggc tacatgtttg gtaaagggat ctatttcgct gacatggtct 180 

ccaagagtgc caactactac catacgtctc agggagaccc aataggctta atcctgttgg 240 

gagaagttgc ccttggaaac atgtatgaac tgaagcacgc ttcacatatc agcaggttac 300 

ccaagggcaa gcacagtgtc aaaggtttgg gcaaaactac ccctgatcct tcagctaaca 360 

ttagtctgga tggtgtagac gttcctcttg ggaccgggat ttcatctggt 410 

<210> 31 
<211> 309 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on LIG1 
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<400> 31 

actggcagtg cttccacagc caagaagata gacatcatca aaggcctctt tgtggcctgc 

cgccactcag aagcccggtt catcgctagg tccctgagcg gacggctgcg ccttgggctg 

gcagagcagt cggtgctggc tgccctctcc caggcagtga gcctcacgcc cccgggccaa 

gaattcccac cagccatggt ggatgctggg aagggcaaga cagcagaggc cagaaagacg 

tggctggagg agcaaggcat gatcctgaag cagacgttct gcgaggttcc cgacctggac 
cgaattatc 

<210> 32 
<211> 355 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on LIG3 

<400> 32 

caaggtggcc cactttaagg actacattcc ccaggctttt cctgggggcc acagcatgat 60 

cttggattct gaagtgcttc tgattgacaa caagacaggc aaaccactgc cctttgggac 120 

tctgggagta cacaagaaag cagccttcca ggatgctaat gtctgcctgt ttgtttttga 180 

ttgtatctac tttaatgatg tcagcttgat ggacagacct ctgtgtgagc ggcggaagtt 240 

tcttcatgac aacatggttg aaattccaaa ccggatcatg ttctcagaaa tgaagcgagt 300 

cacaaaagct ttggacttgg ctgacatgat aacccgggtg atccaggagg gattg 355 



60 

120 

180 

240 

300 

309 



23/39 



WO 03/004640 



PCT/JP02/06754 



<210> 33 
<211> 411 
<212> DNA 

<213> Artificial Sequence 
<220> 

• <223> Description of Artificial Sequence: Designed 
fragment based on LIG4 

<400> 33 

ggcatctggt aagctcgcat ctaaacacct ttatataggt ggtgatgatg aaccacaaga 60 

aaaaaagcgg aaagctgccc caaagatgaa gaaagttatt ggaattattg agcacttaaa 120 

agcacctaac cttactaacg ttaacaaaat ttctaatata tttgaagatg tagagttttg 180 

tgttatgagt ggaacagata gccagccaaa gcctgacctg gagaacagaa ttgcagaatt 240 

tggtggttat atagtacaaa atccaggccc agacacgtac tgtgtaattg cagggtctga 300 

gaacatcaga gtgaaaaaca taattttgtc aaataaacat gatgttgtca agcctgcatg 360 

gcttttagaa tgttttaaga ccaaaagctt tgtaccatgg cagcctcgct t 411 

<210> 34 
<211> 335 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Designed 
fragment based on POLB 

<400> 34 

cgccatgagc aaacggaagg cgccgcagga gactctcaac gggggaatca ccgacatgct 60 

cacagaactc gcaaactttg agaagaacgt gagccaagct atccacaagt acaatgctta 120 

cagaaaagca gcatctgtta tagcaaaata cccacacaaa ataaagagtg gagctgaagc 180 

taagaaattg cctggagtag gaacaaaaat tgctgaaaag attgatgagt ttttagcaac 240 

tggaaaatta cgtaaactgg aaaagattcg gcaggatgat acgagttcat ccatcaattt 300 
cctgactcga gttagtggca ttggtccatc tgctg 335 



<210> 35 
<211> 262 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on POLD 

<400> 35 

ccaccttcat ccgtatcatg gaccccgacg tgatcaccgg ttacaacatc cagaacttcg 60 

accttccgta cctcatctct cgggcccaga ccctcaaggt acaaacattc cctttcctgg 120 

gccgtgtggc cggcctttgc tccaacatcc gggactcttc attccagtcc aagcagacgg 180 

gccggcggga caccaaggtt gtcagcatgg tgggccgcgt gcagatggac atgctgcagg 240 
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tgctgctgcg ggagtacaag ct 262 

<210> 36 
<211> 368 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on XRCC1 

<400> 36 

ctgtcgccat ctgttcccaa gagacctaaa ttgccagctc caactcgtac cccagccaca 60 

gccccagtcc ctgcccgagc acagggggca gtgacaggca aaccccgagg agaaggcacc 120 

gagcccagac gaccccgagc tggcccagag gagctgggga agatccttca gggtgtggta 180 

gtggtgctga gtggcttcca gaaccccttc cgctccgagc tgcgagataa ggccctagag 240 

cttggggcca agtatcggcc agactggacc cgggacagca cgcacctcat ctgtgccttt 300 

gccaacaccc ccaagtacag ccaggtccta ggcctgggag gccgcatcgt gcgtaaggag 360 
tgggtgct 368 

<210> 37 
<211> 324 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Designed 
fragment -based on TOPI 

<400> 37 

tatttcaaag cccagacgga agctcggaaa cagatgagca aggaagagaa actgaaaatc 60 

aaagaggaga atgaaaaatt actgaaagaa tatggattct gtattatgga taaccacaaa 120 

gagaggattg ctaacttcaa gatagagcct cctggacttt tccgtggccg cggcaaccac 180 

cccaagatgg gcatgctgaa gagacgaatc atgcccgagg atataatcat caactgtagc 240 

aaagatgcca aggttccttc tcctcctcca ggacataagt ggaaagaagt ccggcatgat 300 

aacaaggtta cttggctggt ttcc 324 



<210> 38 
<211> 265 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on MDR1 

<400> 38 

tcagttaccc atctcgaaaa gaagttaaga tcttgaaggg tctgaacctg aaggtgcaga 60 
gtgggcagac ggtggccctg gttggaaaca gtggctgtgg gaagagcaca acagtccagc 120 
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tgatgcagag gctctatgac cccacagagg ggatggtcag tgttgatgga caggatatta 180 
ggaccataaa tgtaaggttt ctacgggaaa tcattggtgt ggtgagtcag gaacctgtat 240 
tgtttgccac cacgatagct gaaaa 265 



<210> 39 
<211> 256 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on ENT1 

<400> 39 

tcagccaggg aaaaccgaga acaccatcac catgacaacc agtcaccagc ctcaggacag 60 

atacaaagct gtctggctta tcttcttcat gctgggtctg ggaacgctgc tcccgtggaa 120 

ttttttcatg acggccactc agtatttcac aaaccgcctg gacatgtccc agaatgtgtc 180 

cttggtcact gctgaactga gcaaggacgc ccaggcgtca gccgcccctg cagcaccctt 240 
gcctgagcgg aactct 256 



<210> 40 
<211> 399 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on MRP1 

<400> 40 

cctgtttgcg gtgatctcca ggcacagcct cagtgctggc ttggtgggcc tctcagtgtc 60 
ttactcattg caggtcacca cgtacttgaa ctggctggtt cggatgtcat ctgaaatgga 120 
aaccaacatc gtggccgtgg agaggctcaa ggagtattca gagactgaga aggaggcgcc 180 
ctggcaaatc caggagacag ctccgcccag cagctggccc caggtgggcc gagtggaatt 240 
ccggaactac tgcctgcgct accgagagga cctggacttc gttctcaggc acatcaatgt 300 
cacgatcaat gggggagaaa aggtcggcat cgtggggcgg acgggagctg ggaagtcgtc 360 
cctgaccctg ggcttatttc ggatcaacga gtctgccga 399 

<210> 41 
<211> 353 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on T0P2A 

<400> 41 

gtgctttttg accacgtagg ctgtttaaag aaatatgaca cggtgttgga tattctaaga 60 
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gacttttttg aactcagact taaatattat ggattaagaa aagaatggct cctaggaatg 120 
cttggtgctg aatctgctaa actgaataat caggctcgct ttatcttaga gaaaatagat 180 
ggcaaaataa tcattgaaaa taagcctaag aaagaattaa ttaaagttct gattcagagg 240 
ggatatgatt cggatcctgt gaaggcctgg aaagaagccc agcaaaaggt tccagatgaa 300 
gaagaaaatg aagagagtga caacgaaaag gaaactgaaa agagtgactc cgt 353 

<210> 42 
<211> 374 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on T0P2B 

<400> 42 

ttacgtaagg agtggcttgt gggaatgttg ggagcagaat ctacaaagct taacaatcaa 60 
gcccgtttca ttttagagaa gatacaaggg aaaattacta tagagaatag gtcaaagaaa 120 
gatttgattc aaatgttagt ccagagaggt tatgaatctg acccagtgaa agcctggaaa 180 
gaagcacaag aaaaggcagc agaagaggat gaaacacaaa accagcatga tgatagttcc 240 
tccgattcag gaactccttc aggcccagat tttaattata ttttaaatat gtctctgtgg 300 
tctcttacta aagaaaaagt tgaagaactg attaaacaga gagatgcaaa agggcgagag 360 
gtcaatgatc ttaa 374 
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<210> 43 

<211> 212 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on Hsp27 

<400> 43 

ctacagccgc gcgctcagcc ggcaactcag cagcggggtc tcggagatcc ggcacactgc 60 

ggaccgctgg cgcgtgtccc tggatgtcaa ccacttcgcc ccggacgagc tgacggtcaa 120 

gaccaaggat ggcgtggtgg agatcaccgg caagcacgag gagcggcagg acgagcatgg 180 

ctacatctcc cggtgcttca cgcggaaata ca 212 

<210> 44 

<211> 323 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on ENT2 

<400> 44 
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tgaccagagg gttcagagtg ggaggcaggg 
caggcctcag ccacccaggg taaaaggtgc 
acagatgtgg aggacctgag ggtgctcaaa 
attgccaaca cttactgtac ccactccgca 
cagctagcct gcatgtgtgt actgcacttt 
tctcaccgaa gcctaattga ggc 



ccagcccagg ccaggagcgc ctcatcttcc 60 
cagggaagtt gtgggcacct gagaggagga 120 
gggccaggct cagcctcaag cagtgttttc 180 
gagccccgct gggcctgggc cccagggcca 240 
acagtttgca aagctcttcc atacccactc 300 

323 



<210> 45 
<211> 296 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on E2F1 

<400> 45 

cgatgttttc ctgtgccctg aggagaccgt aggtgggatc agccctggga agaccccatc 60 

ccaggaggtc acttctgagg aggagaacag ggccactgac tctgccacca tagtgtcacc 120 

accaccatca tctcccccct catccctcac cacagatccc agccagtctc tactcagcct 180 

ggagcaagaa ccgctgttgt cccggatggg cagcctgcgg gctcccgtgg acgaggaccg 240 

cctgtccccg ctggtggcgg ccgactcgct cctggagcat gtgcgggagg acttct 296 



<210> 46 
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<211> 335 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on p53 

<400> 46 

gctcagatag cgatggtctg gcccctcctc agcatcttat ccgagtggaa ggaaatttgc 60 

gtgtggagta tttggatgac agaaacactt ttcgacatag tgtggtggtg ccctatgagc 120 

cgcctgaggt tggctctgac tgtaccacca tccactacaa ctacatgtgt aacagttcct 180 

gcatgggcgg catgaaccgg aggcccatcc tcaccatcat cacactggaa gactccagtg 240 

gtaatctact gggacggaac agctttgagg tgcgtgtttg tgcctgtcct gggagagacc 300 

ggcgcacaga ggaagagaat ctccgcaaga aaggg 335 

<210> 47 
<211> 279 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on VEGFB 
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<400> 47 

cagaggaaag tggtgtcatg gatagatgtg 
gtggtggtgc ccttgactgt ggagctcatg 
tgcgtgactg tgcagcgctg tggtggctgc 
actgggcagc accaagtccg gatgcagatc 
ggggagatgt ccctggaaga acacagccag 



tatactcgcg ctacctgcca gccccgggag 60 
ggcaccgtgg ccaaacagct ggtgcccagc 120 
tgccctgacg atggcctgga gtgtgtgccc 180 
ctcatgatcc ggtacccgag cagtcagctg 240 
tgtgaatgc 279 



<210> 48 
<211> 368 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on ITGA3 

<400> 48 

gctgtatccc acggagatca ccgtccatgg caatgggtcc tggccctgcc gaccacctgg 60 

agaccttatc aaccctctca acctcactct ttctgaccct ggggacaggc catcatcccc 120 

acagcgcagg cgccgacagc tggatccagg gggaggccag ggccccccac ctgtcactct 180 

ggctgctgcc aaaaaagcca agtctgagac tgtgctgacc tgtgccacag ggcgtgccca 240 

ctgtgtgtgg ctagagtgcc ccatccctga tgcccccgtt gtcaccaacg tgactgtgaa 300 

ggcacgagtg tggaacagca ccttcatcga ggattacaga gactttgacc gagtccgggt 360 
aaatggct 368 
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<210> 49 
<211> 270 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on S0D2 

<400> 49 

atctgggctc caggcagaag cac.agcctcc ccgacctgcc ctacgactac ggcgccctgg 60 

aacctcacat caacgcgcag atcatgcagc tgcaccacag caagcaccac gcggcctacg 120 

tgaacaacct gaacgtcacc gaggagaagt accaggaggc gttggccaag ggagatgtta 180 

cagcccagat agctcttcag cctgcactga agttcaatgg tggtggtcat atcaatcata 240 

gcattttctg gacaaacctc agccctaacg 270 

<210> 50 
<211> 260 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on S0D1 
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<400> 50 

gcctagcgag ttatggcgac gaaggccgtg 
ggcatcatca atttcgagca gaaggaaagt 
aaaggactga ctgaaggcct gcatggattc 
ggctgtacca gtgcaggtcc tcactttaat 
gatgaagaga ggcatgttgg 



tgcgtgctga agggcgacgg cccagtgcag 60 
aatggaccag tgaaggtgtg gggaagcatt 120 
catgttcatg agtttggaga taatacagca 180 
cctctatcca gaaaacacgg tgggccaaag 240 

260 



<210> 51 
<211> 316 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on PCNA 

<400> 51 

actccgccac catgttcgag gcgcgcctgg tccagggctc catcctcaag aaggtgttgg 60 

aggcactcaa ggacctcatc aacgaggcct gctgggatat tagctccagc ggtgtaaacc 120 

tgcagagcat ggactcgtcc cacgtctctt tggtgcagct caccctgcgg tctgagggct 180 

tcgacaccta ccgctgcgac cgcaacctgg ccatgggcgt gaacctcacc agtatgtcca 240 

aaatactaaa atgcgccggc aatgaagata tcattacact aagggccgaa gataacgcgg 300 
ataccttggc gctagt 316 
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<210> 52 
<211> 333 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on GAPDH 

<400> 52 

cgtcatgggt gtgaaccatg agaagtatga caacagcctc aagatcatca gcaatgcctc 60 

ctgcaccacc aactgcttag cacccctggc caaggtcatc catgacaact ttggtatcgt 120 

ggaaggactc atgaccacag tccatgccat cactgccacc cagaagactg tggatggccc 180 

ctccgggaaa ctgtggcgtg atggccgcgg ggctctccag aacatcatcc ctgcctctac 240 

tggcgctgcc aaggctgtgg gcaaggtcat ccctgagcta gacgggaagc tcactggcat 300 

ggccttccgt gtccccactg ccaacgtgtc agt 333 



<210> 53 
<211> 264 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Designed 
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fragment based on ACTB 
<400> 53 

cattggcaat gagcggttcc gctgccctga ggcactcttc cagccttcct tcctgggcat 60 

ggagtcctgt ggcatccacg aaactacctt caaciccatc atgaagtgtg acgtggacat 120 

ccgcaaagac ctgtacgcca acacagtgct gtctggcggc accaccatgt accctggcat 180 

tgccgacagg atgcagaagg agatcactgc cctggcaccc agcacaatga agatcaagat 240 

cattgctcct cctgagcgca agta 264 



<210> 54 
<211> 361 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
fragment based on RSP9 

<400> 54 

tcctgggcct gaagatagag gatttcttag agagacgcct gcagacccag gtcttcaagc 60 

tgggcttggc caagtccatc caccacgctc gcgtgctgat ccgccagcgc catatcaggg 120 

tccgcaagca ggtggtgaac atcccgtcct tcattgtccg cctggattcc cagaagcaca 180 

ttgacttctc tctgcgctct cctacggggg ttggccgccc gggccgcgtg aagaggaaga 240 

atgccaagaa gggc'cagggt ggggctgggg ctggagacga cgaggaggag gattaagtcc 300 

acctgtccct cctgggctgc tggattgtct cgttttcctg ccaaataaac aggatcagcg 360 
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